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Abstract

This experiment was carried out to investigate the effects of limited nutrient
supply during 21 days before and after pollination stage on the growth, fruit
quality and nutrient uptake of muskmelon in rockwool culture.

Muskmelon, cv. Earl’s Favorite seeds sowed on rockwool cube and transplant-
ed on rockwool slab(90x 15x 7.5cm) when 2 to 3 true leaf appeared on Sep. 6,
1991. Three kinds of nutrient composition recommended by Shizuoka university,
combinated with the composition of Otsuka house A and composition Shizuoka
II. One half of calcium nitrate(Ca(NOs), - 4H,0) for limiting nitrogen supply
during 21 days was treated and then fertigated the nutrient composition recom-
mended by Shizuoka university up to harvest time. Trickling nozzles(Netafim
Co. Israel) were used for fertigation of nutrient solution and noncirculating
system was employed. Temperature was maintained 18°C in night but 23 to 25
C for 10 days after pollination for softening the fruit. The drainage ratio of
nutrient solution was adjusted 20 to 30 percent. Fertigated and drained amount,
and the pH and EC of nutrint solution were recorded. The concentrations of
mineral elements including N, P, K, Ca, and Mg were analyzed and compared
among treatments.

In both autumn and winter cultivation, the limitation of nutrient supply by
adjustment of nutrient composition(NO;—~N = 8me+ £ ') caused the nutrient
deficiency in muskmelon plant due to the limited nutrient supply. After pollina-
tion nutrient limitation by the lowering the nitrate retarded the over thickening
of upper leaves of muskmelon but plant height and fresh weight of fruit were
higher in the plot of nonlimited nutrient supply.
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The phenomena were attributed to the differences of the amount of nutrient

uptake due to the limited time of nutrient solution, duration of nutrient supply

and concentration of nutrient solution. These results suggested that increasing

nutrient supply in the pollination stage was favorable for better appearance of

fruit and improving fruit quality. Further trials would be required for the incre-

ment of sugar degree of muskmelon grown in rockwool.
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Table 1. Formula of nutrient solution applied during the experiment.

Stage A~B C~F- G~M
Date From Sep. 6 to 19 From Sep. 20 to Oct. 11 From Oct. 12 to Nov. 26
Treatment
1 Shizudai 1 Shizudai 1 Shizudai 1
2 Shizudai 1 Shizudai [f Shizudai 1
3 Shizudai 1 Shizudai | Shizudai [V
4 Otsuka A Otsuka A Otsuka A

 21days in total before and after pollination(Sep. 28 to 30).
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Table 2. Effect of composition and concentration of nutrient solution applied at different stage on
plant height and fresh weight of muskmelons in rockwool culture.

Plant height (cm)

Fresh weight' (g)

Treatment” Sep. 9 Sep. 24 Sep. 27* Nov. 28* Leaves Stem
1 98 136 168 188 442 315
2 99 136 163 175 376 253
3 98 137 164 176 359 247
4 94 138 152 188 493 334
*See Table 1.
* At harvest.
* At pinching.

Table 3. Effect of composition and concentration of nutrient solution applied at different stage on
upper leaf length and width of muskmelons in rockwool culture.

Treatment” Oct. 14 Nov. 28*
Leaf length (cm) Leaf width (cm) Leaf length (ecm)  Leaf width (em)

1 15.4 16.0 32.7 32.0
2 14.4 15.0 28.5 274
3 13.0 13.3 27.5 27.3
4 16.2 16.5 32.8 34.6

* See Table 1.

* At harvest.
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Table 4. Effect of composition and concentration of nutrient solution on fruit vield and quality of
muskmelons in rockwool culture.

Fruit fresh wt. i Soluble solids External
Treatment’ Ripeness®
(g) content (%) appearance®
1 1232 3.4 11.6 3.2
2 1080 3.3 11.7 3.1
3 1016 3.3 11.9 2.9
4 1237 3.8 13.1 3.8

* See Table 1.

* 3=optimal ripening, 5=over ripening. Determined 7 days after keeping at 20°C.
* Full score=5.

Table 5. Amount of nutrient solution applied, water uptake, mineral element applied, and mineral ele-
ment taken up during the experiment.

Treat. Amount of Water® Amount of element applied Amount of element taken up
ent nutrient solution  uptake (g/plant) (g/plant)

applied( ¢ /plant) (¢ /plant) NO;N P K Ca Mg NO;N P K Ca Mg

1 89.2 55.1 104 2.5 21.7 15.7 5.1 7.8 1.7 132 71 29

2 90.3 47.9 9.2 25 21.2 140 4.2 6.6 15 10.7 55 2.0

89.8 50.6 9.4 25 176 139 29 7.5 1.6 99 65 14

4 84.5 50.2 20.0 4.4 30.5 15.1 4.1 139 1.8 116 74 1.7

* See Table 1.

* Water uptake( ¢ /plant) =amount of applied nutrient sloution({ £ /plant) —amount of drained so-
lution from rockwool slab( £ /plant).
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Fig. 1. Changes of cumulative uptake
amount of mineral element during the
experirnent.,

‘ See table 1,

* Stage; A(9/69/13), B(9/149/19), C
(9/209/25), D(9/269/30), E(9/3110
/5), F(10/610/11), G(10/1210/16),
H(10/1710/23), 1(10/2410/30), J
(10/3111/6), K{(11/711/13), L1/
1411/20), M(11/2111/26).
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Fig. 2. Effect of concentration in the nutrient
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end of experiment.

* See table 1.
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